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Cells create diverse microenvironments within the nucleus by concentrating
molecules, thereby regulating fundamental cellular functions such as transcription. However, due to
limited understanding of the spatial control of related molecules and the dynamics of chromatin
polymer, it remains enigmatic how these biochemical reactions proceed appropriately and efficiently.

To address this question, we have investigated the morphology and structural properties of the
dynamic mesh formed by nuclear RNA and SAF-A (scaffold attachment factor A, or hnRNP U), as well as
its mechanistic role in modulating chromatin decompaction. We reveal a novel mechanism whereby newly

synthesized RNA interacts with SAF-A, forming an interconnected supramolecular network degraded by
the exonuclease XRN2, leading to dynamic cycles of gelation and fluidization. This network decreases

protein mobility and regulates chromatin compaction by modulating local viscosity, thereby opening
transcriptionally active regions.
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